Characteristics of a new binding protein distinct from the kinase for guanosine 3':5'-monophosphate in rat platelets.
A new type of cyclic GMP binding protein was recently identified in our laboratory (Hamet, P. and Coquil, J.-F. (1978) J. Cyclic Nucleotide Res. 4, 281--290). The binding, recovered in the supernatant fractions, is highly specific for cyclic GMP and is clearly distinct from the binding to cyclic GMP-dependent protein kinase. Chromatography on DEAE-Sepharose separated the cyclic GMP binding protein from cyclic AMP binding, cyclic AMP-dependent kinase activities, and from guanylate cyclase. The optimal binding occurs at high pH and in the presence of thiol reagents. Several phosphodiesterase inhibitors increase the affinity of binding (Kd was 353 +/- 60 nM in the absence and 13.4 +/- 1.5 nM in the presence of 1-methyl-3-isobutyl-xanthine). The molecular weight of the binding protein was determined to be about 176,000 and the sedimentation coefficient was 6.4 S. While the binding and phosphodiesterase activities co-migrated on DEAE-Sepharose, gel filtration and sucrose gradients, certain treatments (such as increasing the concentrations of salt and heating) were able to influence one activity while having no effect on the other. Hence, the binding activity may be involved in the regulation of the activity of cyclic GMP phosphodiesterase. Since the binding protein appears to be the only 'receptor' for cyclic GMP detectable in platelets, this protein and/or its relation to cyclic GMP phosphodiesterase may play a role in the mechanism of action of cyclic GMP in platelets.